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Abstract: The xenarthranfaunarecognizedfor theEnsenadanageis particularly
abundant;Dasypodidaecompriseapproximately20% ofthis fauna.Chaetophractus
vellerosusis recordedin thePampeanregionfromtheBonaerian-Lujanian(Middle
Pleistocene- Late Pleistocene/EarlyHolocene)to the present,with a current
disjunctdistribution(acontinuousmainareacomprisingtheGranChacoandcentral
Argentina,anda secondaryareain thecoastalregionof BuenosAires Province)
attributedto a wider paleodistribution.The materials presentedhere are from
EnsenadansedimentsoutcroppingatPuntaHennengo(GeneralAlvaradoCounty,
BuenosAires Province),thatwouldhavebeendepositedunderarid to semiarid
climateconditions.Theseallowextensionof thetemporaldistributionofthespecies
totheEnsenadanin thePampeanregion,aswellasrepresentingnewevidencetotest
hypothesesof distributionalchangesrelatedtoglobalclimaticvariationsrecognized
foytheQuatemary.In thissense,thecurrentdisjunctdistributioncanbeinterpreted
as the resultof fundamentallyhumidrecentconditionsthatresultedin a relict
occurrenceof thespeciesin coastalareas.
Zusammenfassung:Die Xenarthriden-Faunaus dem Ensenandense(Unter-
Pleistozan)istsehrdivers,davonmachendieDasypodidaetwa20% dergesamten
Artenzahlaus. Chaetophractusvellerosuskommtim Pampa-GebietVOY,vom
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Bonaerense(Mittel-Pleistozan)bis rezent,miteinerheutzutagedisjunktengeo-
graphischenVerbreitungundeinerweiterenVerbreitungin dererdgeschichtlichen
Vergangenheit.Die hier beschriebenenFunde stammenvon Punta Hermengo
(GeneralAlvaradoCounty,BundesstaatBuenosAires), ausSchichtendesEnse-
nandense,diein einertrockenenUmweltabgelagertwurden.DieFossilienbelegen
einegr6BerezeitlicheVerbreitungdieserArt im Pampa-Gebiet(Unter-Pleistozan).
DieheutigedisjunkteVerbreitungvonC.vellerosuskorreliertmiteinerklimatischen
Ánderung(h6hereFeuchtigkeit),wodurchdie Verbreitungauf trockeneGebiete
eingeschriinktwurde.
1. Introduction
Xenarthransareparticularyabundantamongthe middle-to large-sized
mammalsrecordedin theEnsenadan(Early- MiddlePleistocene).Within
thisgroup,thefamilyDasypodidae,representedby 8generaand20species
or 21 in the living mammalianfauna-(WETzEL1982;NOWAK1999and
others),comprise20 % oUhe totalEnsenadanxenarthrans,with 5 genera
andatleast7recognizedspecies(CARLINI& SCILLATO-YANÉ1999).Among
theEuphractinaeEuphractini,Chaetophractusvillosusis recordedftomthe
Chapadmalalan(Pliocene)andC. vellerosus,fromtheBonaerian-Lujanian
(Middle Pleistocene- Late Pleistocene-Early Holocene)to the present
(SCILLATO-YANÉ1982;CARLINI& VIzCAÍNO1987;CARLINI& SCILLATO-
YANÉ1999).
The currentdistributionof C. vellerosusis disjunct,with a maincon-
tinuousareaextendingoverthe GranChacoandcentralArgentina,and
a secondaryareain centralatitudesof thecoastalregionin BuenosAires
Province(CARLINI& VIZCAÍNO1987)(Fig. 1).CARLINI& VIZCAÍNOhave
explainedthisdisjunctdistributionasa relictof amorewidespreadistri-
butionthatcompriseda largerpartof theterritorycurrentIyincludedin
BuenosAiresprovince,duringtheLatePleistoceneandpartof theHolo-
cene.
Thelocaledaphicharacteristicsin thecoastalregionof theBuenosAires
Province(BahíaSamborombón),determinemorexericconditionsrespecto
theregionalsoilsones(MURRlELLOetal. 1993).Thelocalsoilsarecovered
byxerophytictreesknowncollectivelyas"Talares"(Celtistalaxericforests).
These"Talares"developon elevatedshell-beds("albardones"),covered
by markedlysandysoils;theensembleformsa systemthatis-extremely
permeabletowater.ThesedepositslbedsoriginateduringHolocenemarine
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Fig. 1 (Legend seep. 737)
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Fig.2.A - Dorsalviewofmovableosteodermsof: Chaetophractusvellerosus;t c.
vellerosus(MLP, 94-1-1-22)andZaedyuspichiy;B - Detailof areabetweenarti-
culationzoneandposteriorzoneof theosteoderm;e - Posteriorviewof the
osteodermsandlocationof thepiliferousforamina.
Fig. 1.Approximatedcurrentdistributionof C. vellerosus,in squaredthemainarea
andinblacktherelictualareainBuenosAires.Blackdiamondshowstheprovenance
of fossilremains.
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ingressionsandrepresentelevationsof 1to2 m abovethelevelof adjacent
areas(GOYAetal. 1992).Thedistributionof populationsof C. vellerosusis
restrictedspecificallytothesesectors(GLAZ& CARLINI1999).
A revisionof theEnsenadandasypodidsdepositedin thecollectionof
MuseodeLa Plataallowedustoreassignmaterials thathadbeenoriginally
identifiedas Zaedyussp. to C. vellerosus,andthusextendthetemporal
distributionof this speciesto theEnsenadanin thePampeanregion.In
addition,thenewlyidentifiedmaterialsrepresentnewevidencefar testing
hypothesesof changesin distributionrelatedtotheclimaticchangesthatare
globallyrecognizedfor theQuatemary(PETITet al. 1999andreferences
citedtherein;ZACHOSet al. 2001).Thesefluctuationsproducedsealevel
changesthataffectedthe continentalityof the currentPampeanregion,
bringingit to lower levelsduringinterglacialsand increasingit during
glacials.
2. Materialand methods
For thereassignmentof thefossilmaterials wecomparedthemwithwhole
carapacesITomspecimensof thelivingspeciesChaetophractusvellerosus
andZaedyussp.We performeda morphologicalanalysisof themovable
osteodermsofbothspecies(usingtheavailablematerialsandspecificbiblio-
graphy[FERNÁNDEZ1931;SCILLATO-YANÉ1982;VIZCAÍNO& BARGO1993]
in arderto obtainthemoresignificantcharactersfor taxonomicdiscrimi-
nation(seeFig.2 anddescriptionsbelow).
Abbreviations:
MLP: MuseodeLaPlata,BuenosAiresprovince,Argentina.
BMNH: BritishMuseumofNaturalHistory,London.
Fig. 3. Chronostratigraphictimescalefor theQuatemaryof thePampeanregion
accordingto CIONE& TONNI(1999),0180curveforbenthicforams,modifiedfrom
SHACKLETON(1995),G: Patagonianglaciation,fromRABASSAetal.(2005).
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3. Systematics
Class MammaliaCUVIER,1793
Superorder XenarthraCOPE,1889
Order CingulataILLIGER,1811
Superfamily DasypoideaBONAPARTE,1838
Family DasypodidaeBONAPARTE,1838
Subfamily EuphractinaePOCOCK,1924
Tribe EuphractiniPOCOCK,1924
Genus ChaetophractusFITZINGER,1871
Chaetophractusvellerosus(GRAY,1865)
Holotype: DasypusvellerosusGRAY, 1865:376. BMNH 1376whole-mount
specimen;47.11.22.10skull.
Type locality: SantaCruzdela Sierra,Bolivia.
Referred material: MLP 94-1-1-22:4 semi-movableosteoderms(fromfirstband
ofpelvicarmor),wellpreserved,andfragmentofabucklerosteoderm.
Geographica1 and stratigraphica1 provenance of the material: The
remainsassignedto C. vellerosuscomefromEnsenadansedirnentsoutcroppingat
PuntaHermengo,BuenosAiresProvince.This 10calityis nearthecityof Miramar
(38°17'S- 57°50'W,in GeneralA1varadoCounty)(Fig.1).In thiscountythe
coasta1c1iffsprofile comprisesmain1ysedimentsassignableto the Ensenadan,
BonaerianandLujanianages(Fig.3),whosebiostratigraphicbasesarerepresented
by theMesotheriumcristatum,MegatheriumamericanumandEquus(Amerhippus)
neogaeusbiozones,respectively(CIONE& TONNI1999;CIONE& TONNI2005).In
the Punta Hermengoarea,Ensenadandepositsare partially coincidentwith
KRAGLIEVICH'S(1952)Vorohué,SanAndrésandMiramarformations(seeCIONE&
TONNI 2005).
TONNI& FIDALGO(1982)describedthePuntaHermengoprofile,withinwhich
theydifferentiatedandcharacterized7 sectors(namedfromAto G) (Fig.4).Sector
A is referableto theEnsenadan,whereasSectorG correspondsto theLujanian
(TONNIetal. 1998).
The materialstudiedherewerecollectedfromsectorB of TONNI& FIDALGO'S
(1982)profi1e,whichis composedof siltyto silty-sandysediments,gray-reddish-
brownto yellowish-reddishbrown,andhasbeenreferredtoEnsenadanage(dueto
the presenceof Mesotheriumcristatum).Accordingto BIDEGAIN(pers.comm.,
2006)thesesedirnentswouldhavereversemagneticorientation.
Emended diagnosis: Firstlineosteodermsof thepe1vicscutewiththreecentral
10ngitudina1figures, the lateraloneswell definedand subdividedinto small
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Fig. 4.PuntaHermengoprofileanditspossiblemagnetostratigraphiccorrelations.
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tubercles;separationareabetweenarticulationzoneandposteriorpartof theosteo-
dermwell developedwith rugosesurface.
Description: Themovableosteodermsofthe armorpresenthreedistinctlongi-
tudinalfigures(amainoneandtwolateralones;Fig.2.A-B). Thelateralfiguresare
dividedintosmallperipheralfigures,4 or5innumber,themostposteriorofwhichis
largest,whereasin ZaedyuspichiyDESMAREST,1804the1imitsbetweenthesmall
figuresarelessdefined.Smallforaminaarepresentin theareawheretheposterior
apexof eachsmallfigureintersectstheseparationlinebetweenlateralandcentral
figures.Theposteriorborderoftheosteodermsi ratherstraightandbearsnumerous
pi1iferousforamina,whereasit is verythinandhasscarcepiliferousforaminain
Z.pichiy;themostevidentforamencoincideswiththecentralfigure(VIZCAÍNO&
BARGO1993;seeFig. 2. C).As FERNÁNDEZ(1931)hasobserved,"existeunazona
relativamentecorta,enformadecanaletatransversal,pocoprofunda,queaparece
ásperay estriadaen sentidolongitudinal,debidoa numerososcanalículosquese
abrenensusuperficieexternaqueseparalatecladela parteposteriordela placa"
[thereis are1ativelyshortareashapedlikeashallowtransversalgroove,thatappears
roughandlongitudinallystriateduetonumerouscanaliculesopeningonitsexternal
surface,which separatesthe articulationzone from the posteriorpart of the
osteoderm](FERNÁNDEZ1931:64;seeFig. 2A, B); sucha zoneis notpresentin
Z.pichiy.
4. Climatic changes during the Ensenadan in the Pampean
region
Severa1contributionsregardingtheclimateehangesthatoeeurreduringthe
P1eistoeeneandHo10eenein thePampeanregionhavebeenpub1ishedduring
reeentyears(TONNI& CIONE1997;QUATTROCCHIO& BORROMEI1998;
CIONEet al. 1999;TONNIet al. 1999,NABELet al. 2000;PRIETO2000;
BIDEGAINet al. 2005b;RABASSAet al. 2005).Theseeontributionsem-
phasizethepredominaneeof morearidthanpresenteonditionsduringthe
PIeistoeene,aIongwith thedeteetionof punetualfaunalepisodeseorre-
spondingto eonditionsaswarmasor warmerthantheeurrentones(inter-
glaeials).In thiseontext,oneofthewarmepisodesreeordedin thePampean
regioneorrespondstotheEnsenadanpriortotheJaramilloevent(ea.1.0My
B.P.,seeNABELetal.2000)andanotheroneto thebaseof theBonaerian
(ea.0.4Ma, eorrespondingtotheCtenomyskraglievichiBiozone;seeVERZI
et al. 2004).Aeeordingto NABELet al. (2000),therelative1ywarmand
humid eonditionsof the Ear1yPIeistoeene(older than 1.07 Ma) are
evideneedbybothfaunalremains(Tapiridae,ProeyonidaeandEehimyidae)
and1ithology.
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In apaperaboutmagnetostratigraphyin thesurroundingsof La Platacity
(BuenosAires),BIDEGAINetal. (2005c)statedthat"losdosciclosmayores
dearidezcorrespondena la formaciónEnsenada,unoanterioral cambiode
polaridady elotroposterior,entreambosocurrióunciclodemayorhumedad
duranteel cual se desarrollóel suelode polaridadreversadel topede
Matuyama(> 0.78Ma)" ["thetwo longestaridcyclescorrespondto the
EnsenadaFormation,oneoccurringbeforeandtheotherafterthepolarity
change;a cycleof greaterhumidityoccurredbetweenthesecyclesand
resultedin thedevelopmentof thereversepolaritysoilof thetopof Matu-
yama(>0.78My)"] (BIDEGAINetal. 2005c: 7).The sedimentsdeposited
duringtheMatuyama-Bruhnestransition(MiddlePleistocene,0.78My B.P.)
suggestaclimateshiftto drierandcolderconditionswithintensevolcanic
activityin thePatagonianAndes.Thesecold eventsarecorrelatedwith
glaciations.In thisrespect,RABASSAetal. (2005)indicatethat"The Late
Ensenadanis characterizedby the largestextensionof the Patagonian
glaciersin the GPG [GreatPatagonianGlaciation]andthe subsequent"
(RABASSAetal. 2005:99).It is noteworthythattheglaciationstudiedin
thePatagonianregionwerealsofrequentduringtheearlyPleistocene,"con
hielosquealcanzaronsu posiciónexternamásorientaldurantela Gran
GlaciaciónPatagónicaoo.entre1,168::1::0,014y 1,016::1::0,010Ma" ["withice
massesthatreachedtheireasternmostexternalpositionduringtheGreat
PatagonianGlaciation.oo between1.168::1::0.014 and 1.016::1::0.010 My"]
(SINGERetal. 2005:6) (Fig. 3). In thePampeanregion,thisglacialevent
is probablyrecordedin thesedimentsof Mar delPlataarea(BuenosAires)
bearingtherodentTympanoctomys,thatarecorrelatedwith thesubchron
C1r1r(>0.78My BP) and"maybeinterpretedastheresultofa glacialevent
ontheCordilleraregion"(VERZIetal., 2002:156).This glacialeventalso
mayhavebeendetectedat differentgeographicalpointsin Argentinaand
otherpartsof SouthAmerica(seeHELMENSetal. 1997;MAcFADDEN2000;
SINGERet al. 2004).Likewise,DEMENOCAL(2004)recordedtaxonomic
changesinAfricanbovidsbetween1.8and1.2My B.P,tendingtoagreater
adaptationto arid environments.In this regard,BOSEQUINTEROS et al.
(2004)havepresenteda generalcorrelationof theseAfricanepisodeswith
thoserecordedin thePampeanregion.
In particular,thePleistocenerecordfor thePuntaHermengoareacom-
prisesan assemblageof taxacharacteristicof thePatagonianandCentral
Domains(ToNNI& FIDALGO1982);which"u. sugierecondicionesambien-
talesdemenortemperaturay humedadquelasregistradasactualmenteenel
áreadeestudio"[suggestsenvironmentalconditionswithlowertemperature
andhumiditythanthosecurrentlyrecordedin thestudyarea"](TONNIetal.
1998:78).
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5. Results and discussion
5.1~Chronologicalaspects
ThepreliminarymagnetostratigraphicstudiesperformedbyBIDEGAIN(pers.
comm.,2006)at PuntaHermengoyieldedreversemagneticorientation
forthesedimentsbearingtheChaetophractusremains.Thenativeungulate,
Mesotheriumcristatum,hasonlybeenrecordedin theClr sector,atleastat
thosesiteswheretherecordshavebeenassociatedwithmagnetostratigraphic
profiles (ToNNIet al. 1999;BIDEGAINet al. 2005c). This ungulateis
characteristicof theEnsenadanandwas foundin theB sectorof Punta
Hermengo.Consequently,theB sectorof PuntaHermengoprofilecanbe
referredto thechronClr, probablysubchronClrlr (0.90-0.78Mil) (Fig.
3A,B).
5.2.Paleoenvironmentalaspects
Even thoughthe extantmammalspeciesprevailingin PuntaHermengo
correspondto theSubtropicalDomain,noremainsof thesetaxahavebeen
recordedin anyof thesectorsin theprofiledescribedby TONNI& FIDALGO
(1982),andthustheseauthorsindicatethatthedepositwouldhaveoccurred
underaridto semiaridclimaticconditions,with predominantpresenceof
PatagonianandCentralfauna.Theseclimaticconditionsarerelatedto the
globalchangesoftheglacialPleistocene(SHACKLETON1995)thatgenerated
severalglacialadvancesin the Patagonianregion(SINGERet al. 2004;
RAsASSAetal.2005).
Thesearidor semiaridconditionsfavoredtheexpansionof Patagonian
and Centralfaunalelements(i.e., Tolypeutesmatacus,Dolichotispata-
gonum,Zaedyuspichiy, Microcavia australis,Lyncodonpatagonicus,
Lestodelphyshalli); C. vellerosusbelongsto thelatter.In thiscontext,its
currentdisjunctdistributionmay be interpretedas the resultof warm
and fundamentallyhumidrecentand extantinterglacialconditionsthat
haveled to therelicticpresenceof thespeciesin non-climaxicareasanci,
followingCARLINI& VIZCAÍNO(1987)andGLAZ& CARLINI(1999),the
edaphiccharacteristics(well-drainedsandysedimentsof BahíadeSambo-
rombón).
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